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ASARCO EAST HELENA SMELTER
2006 INTERIM MEASURES WORK PLAN ADDENDUM

2006 PHASE 1, PHASE 2 AND PHASE 3
FINAL CLEANING, SOIL SAMPLING, BACKFILLING,
AND INTERIM CAP WORK PLAN

1.0 INTRODUCTION

On May 5, 1998, ASARCO LLC (Asarco) and the United States Environmental Protection
Agency (EPA) entered into a Consent Decree (RCRA Consent Decree, U.S. District Court,
1998) to initiate the corrective action process in accordance with the Resource Conservation
and Recovery Act (RCRA) and the Clean Water Act (CWA). As part of the RCRA Consent

Decree, Asarco prepared several site investigation documents including:

e RCRA Current Conditions/Release Assessment (CC/RA) (Hydrometrics 1999a).

e Interim Measures Work Plan, East Helena Facility (Hydrometrics, 1999b).

¢ RCRA Facility Investigation (RFI) Work Plan (Hydrometrics, 2000a).

o Phase I RCRA Facility .Investigation Report (Asarco Consulting Inc. (ACI) 2003,
revised 2005).

A complete listing of RCRA Consent Decree documents is contained in the Phase ] RCRA
Facility Investigation (RFI) report.

As part of the RCRA Consent Decree, several interim measures were implemented for
groundwater between 1999 and 2001. These earlier interim measures (IM) performed as part
of the RCRA Consent Decree are discussed in Section 1.2 of RFI. In May 2002, a RCRA
Interim Measures Work Plan Addendum (IMWPA) was prepared (Hydrometrics, 2002). The

2002 IMWPA addressed groundwater impact concerns in the intermediate aquifer within the
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City of East Helena and down-gradient residential groundwater supplies north of the Asarco

Plant site. These interim measures are discussed in Section 1.2.1.3 of the IMWPA.

- During April 25-26, 2006, Asarco, EPA, and the Montana Departmcrit of Environmental

Quality (MDEQ) met at EPA offices in Denver in a working session to evaluate existing site
conditions and outline a strategy for groundwater remedial measures at the site. MDEQ’s
participation addressed the need for coordination of plant facility cleanup activities

associated with a Montana Consent Decree (CDV-2004-212).

1.1 MONTANA CONSENT DECREE CLEANING AND DEMOLITION PROGRAM
FOR CALENDAR YEAR 2006

On February 15, 2005, Asarco and MDEQ entered into a Montana Consent Decree to resolve

alleged violations of the Montana Hazardous Waste Act and Montana Administrative Code.

Section IV of the Montana Consent Decree requires Asarco to develop and implement a

yearly Work Plan designed to remove, store, and properly dispose or recycle all remaining

hazardous waste and recyclable materials from identified process units located within the

East Helena Plant.

Under the Montana Decree, Asarco has prioritized the cleaning and demolition of the process
units located in the sinter plant during calendar year 2006. The scope of this cleaning and
demolition project is often referred to as Phase 1. In February and March 2006, Asarco
submitted a draft and revised 2006 Work Plan for this project. The Department approved the
Work Plan on March 17, 2006. On April 10, 2006, the cleaning and demolition of the
process units located within Phase 1 commenced, with 95% of the project substantially

completed.

On July 14, 2006, Asarco submitted a revised 2006 Work Plan. This Work Plan expanded
the cleaning and demolition of the process units within the East Helena Plant to include
Phase 1, 2 and 3 sites (See Figure 1-1). The submittal described the cleaning and demolition

of the following areas:
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e PHASE 1 - Sinter plant conveyor gallery, sinter building, sinter crushing circuit,
sinter returns tower, agglomerator building, coke hopper, sinter hopper, and

ventilation ducting.

e PHASE 2 - Laboratory, dross building, bullion casting, speiss granulating pit, speiss
loadout, blast furnace flue (from the dross building to the No. 1 blast furnace), and

north end of blast furnace building.

e PHASE 3 - Sinter plant baghouse, hot Cottrell, acid plant scrubbers, and mist

precipitator building.

In July 2006, the cleaning and demolition activities outlined in the Phase 2 and 3 Work Plan

commenced, with an anticipated completion of December 31, 2006.

1.22006 INTERIM MEASURES WORK PLAN ADDENDUM - SCOPE AND
OBJECTIVES
The objectives of this' 2006 IM Work Plan Addendum for final cleaning, soil sampling,

backfilling, and interim capping for the Phase 1, 2 and 3 areas are:

e Describe the final cleaning actions designed to attain the objectives of the Montana
Consent Decree.

e Identify and collect surface samples where soils have been exposed during cleaning
and demolition activities.

e Outline the areas in which backfilling using fumed slag will be required to achieve
proper site stabilization and drainage.

¢ Present the locations that will require interim capping.

e Provide the interim capping techniques, procedures, and materials that will be used to
inhibit infiltration of precipitation within the demolition areas.

¢ Outline the general, short-term maintenance for the interim cap.
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2.0 PHASE 1, 2, AND 3 - INTERIM MEASURES WORKPLAN PROGRAM

The Phase 1, 2, and 3 cleaning and demolition program involves removing all structural
components to existing building grade. The remaining features, including existing
foundations and concrete slabs that are not removed, will be incorporated under an interim

cap.

The areas subjected to demolition within the Phase 1, 2, and 3 areas will undergo final
cleaning (See Section 2.1). Where cleaning and demolition has exposed soils within the
demolition footprints, samples will be collected to document arsenic and metal
concentrations (See Section 2.2). Select areas within the demolition areas will be backfilled
with fumed slag to achieve proper drainage (Section 2.3). The locations requiring interim
capping (Section 2.4) and the techniques, procedures, and materials (Section 2.5) will be
identified. The general, short-term maintenance of the interim cap will be necessary to
ensure integrity (Section 2.6). The soil sampling sites, interim cap locations, and drainage

plans for the Phase 1, 2 and 3 areas are shown on Figures 2-1, 2-2, and 2-3.

2.1 FINAL CLEANING ACTIONS
The demolition associated with the Phase 1 project is substantially complete with cleaning
and demolition activities in the Phase 2 and 3 areas scheduled for completion by the end of

calendar year 2006 (See Figure 1-1).

The final cleaning of the Phase 1, 2 and 3 demolition footprints will involve a three-phased
approach. First, the concrete footprint will undergo a rough cleaning using conventional
scraping and shoveling methods. Although this cleaning technique provides an efficient
method for removing residual materials, it cannot achieve the level of cleanliness prescribed
under the Montana Consent Decree. To supplement conventional cleaning methods, the
concrete footprint will be mechanically swept. The use of the mechanical sweeper will
remove surface materials that may not be completely removed using conventional cleaning
techniques. Finally, the concrete footprint will be cleaned using a high-velocity, truck

mounted vacuum. This final cleaning method will remove any fine material, particularly
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along the interfaces between the concrete floor and building columns, fan foundations, and

support walls.

2.2 IDENTIFICATION AND COLLECTION OF SOIL SAMPLES

Once the cleaning stage has been completed, the Phase 1, 2, and 3 footprints will be
surveyed. The survey will catalog any area within the footprint that contain exposed soils,
such as portions of the elevator pit located in the Phase 1 area. All exposed soil areas will be

mapped and recorded on plan views of the Phase 1, 2 and 3 areas.

The areas with exposed soil within the Phase 1 footprint are shown on Figure 2-1. The areas
with exposed soils within the Phase 2 and 3 footprints will be identified once the cleaning
and demolition in these areas is complete. A total of 8 exposed soil locations within the
Phase 1 footprint have been identified. The proposed soil-sampling program for exposed soil

areas within the footprints of the Phase 1, 2, and 3 areas is summarized in Table 2-1.

Surface soil samples (0-4 inches) will be collected from exposed soil areas using the same
techniques and procedures used for Interim Measures (IM) and RCRA Facility Investigation
(RFI) activities, as described in the IM and RFI Work Plans (Hydrometrics 1999 and
Hydrometrics 2000). A total of 5 surface soil samples will be collected from each identified
exposed area and composited into one representative sample of the area (See Figure 2-1).
Samples will be collected using hand tools (hand shovel, trowels, or hand augers). The
samples will be described by an experience geoscientist or engineer and photographed. The
samples will be stored in ziplock baggies and archived for future analysis. The sampling
Standard Operating Procedures (SOPs), and analytical parameters and methods are
summarized in Table 2-1. For convenience, a table of relevant SOPs from the IM and RFI

work plans are listed in Appendix A of this work plan addendum.

2.3 BACKFILL LOCATIONS AND FUMED SLAG COMPOSITION
Once the exposed soil survey and soil sampling program is complete, the Phase 1, 2, and 3

areas will be graded and, as necessary, backfilled to achieve proper drainage. Asarco
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TABLE 2-1. EXPOSED AREA SOIL SAMPLE COLLECTION AND ANALYSIS MATRIX
Number Total Sampling Project Field QC
Sample Purpose Sample Types and of Non-QC Standard Analytical Laboratory Detection Field Field Total
Location Depth Intervals Sampling | Samples | Operating | Parameters Methods Limit Duplicates | Splits | Samples
Events Procedures Goal
Phase I Sinter Plant Exposed Areas
SINT-1 Document metal Grab samples 0-4 inch 1 3 HF-SOP-2 As XRF 10 ppm 1 None 4
SINT-2 concentrations of exposed | increment, 5 spot HF-SOP-4 Cd XRF 10 ppm
SINT-3 soils within the footprint sample locations HF-SOP-5 Cu XRF 10 ppm
SINT-4 of the demolished sinter exposed site. HF-SOP-7 Pb XRF 10 ppm
SINT-5 plant area. Composite to form HF-SOP-29 Zn XRF 10 ppm
SINT-6 representative sample HF-SOP-31
SINT-7 of site HF-SOP-58 As
SINT-8 HS-SOP-6 Cd
HS-SOP-13 Cu
HS-SOP-57 Pb
Phase II Speiss/Dross Plant Exposed Zn
Areas
Locations to | Document metal SPLP (EPA 1312) 0.1 mg/L
be concentrations of exposed SPLP (EPA 1312) | 0.1 mg/L
Determined | soils within the footprint SPLP (EPA 1312) 0.1 mg/L
after of the demolished SPLP (EPA 1312) { 0.1 mg/L
demolition is | speiss/dross plant area SPLP (EPA 1312) 0.1 mg/L,
complete.
Phase III Acid Plant Exposed Areas
Locations to | Document metal
be concentrations of exposed
Determined | soils within the footprint
after of the demolished acid
demolition is | plant area
complete.
H:\Files\007 ASARCO\MOS4\RCRA Consent Decree - Imaddend092606.Doc\HLN\9/21/06\065
2.3 9/21/06 11:30 AM

e




|

El 3 =

ES &3 g 1

proposes using on-site fumed slag as backfill. The fumed slag will be placed in areas that are
below grade or require drainage assistance. The fumed slag will serve as the subgrade for the
interim and pending final cap, over which an engineered cap comprised of non-woven
geotextile and RPE will be placed. The fumed slag has been used as a grading material at the
plant site in the past and possesses good physical characteristics for fill or sub-foundation
uses (granular material and compacts wells). Although fumed slag contains elevated total
metal concentrations, the metals are bound in a silicate-iron matrix with characteristics of _
low metal leachability. The potential for metal migration from the fumed slag is low. In
response to EPA’s July 6, 2006 comments, Asarco provided the rationale for using fumed
slag for backfilling purposes, including study results derived from the RCRA Consent Decree
investigations. The slag-related investigative results contained in the Current Condition
Release Assessment (CC/RA, January 1999) and qualitative analyses of fumed slag (May
2001) are attached as Appendix B. In April 2005, MDEQ representatives collected fumed
slag samples from the East Helena Plant to assess the potential environmental impacts from
its use as an iron substitute within the cement manufacturing industry. A copy of the MDEQ
April 2005 fumed slag sampling event results is attached as Appendix B. A July 2006
MDEQ Environmental Impact Statement (EIS) may contain additional slag related

information.

2.4 LOCATION OF INTERIM CAPS

Once the required backfilling has occurred, the demolition areas will be covered to control
drainage, and to control the potential for infiltration of precipitation and run-on within the
newly exposed footprints in the Phase 1, 2, and 3 areas. The demolition and drainage plans

for Phases 1, 2, and 3 areas are shown in Figures 2-1, 2-2, and 2-3.

2.5 INTERIM CAP TECHNIQUES, PROCEDURES, AND MATERIALS
The interim caps will be constructed to cover newly exposed footprints in the demolition
areas. The interim cap details and specifications are shown on Figure 2-4. In general, from

the top down, the interim cap will consist of the following:
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e Sand bags to hold down the interim cover during windy periods.

e A 24-mil reinforced polyethtylene (RPE) with the PRE seams overlapped 3 inches
and sealed with a butyl rubber seaming tape.

e A minimum 10 ounce non-woven geotextile.

e A prepared sub-grade consisting of fumed slag fill for grading purposes.

o Existing soils, concrete slabs and/or concrete foundations.

2.6 MAINTENANCE OF INTERIM CAP

2.6.1 Site Inspection

Periodic inspections of the interim cap will be conducted to ensure that the interim cap systems
are performing adequately and to identify problems and provide proper maintenance of interim
cap systems. The inspection program will involve three types of inspections: (1) informal

inspections, (2) periodic technical inspections, and (3) special inspections after extreme events.

The informal inspection is actually a continuing effort by on-site personnel, performed in the
course of their normal duties. Periodic technical inspections and inspections after extreme
events will be performed by onsite Asarco staff (or other technical representatives) familiar with
the design and construction of the cover systems. The periodic technical inspection should be
performed quarterly for the first year after initial placement of the cap and then no less than
annually thereafter to document the condition of the cap components. Special inspections are
very similar to periodic technical inspections but are performed only after an extreme event such

as a rare rainstorm, tornado, or earthquake.

The inspection of the cover systems will typically involve walking the entire site in a systematic
fashion that ensures a comprehensive review. If any problem or deficiency is found, the
inspector should record the location on a field sketch. A complete description of the affected
area, including all pertinent data (i.e., size of the area and other descriptive remarks such as
exposed synthetic materials) should be recorded on the appropriate reporting forms. An
accurate and detailed description of observed conditions will enable a meaningful comparison of

conditions observed at different times.

H:\Files\007 ASARCO\OSARCRA Consent Decree - Imaddend092606.Doc\HILN\9/21/06\065
2-5 9/21/06 11:30 AM




b

Photographs may be helpful in documenting problems. Provisions should be made to keep a
photographic log of problems, repairs, and general site conditions. This log will provide
valuable information when evaluating the performance of the cover system and when planning

repair strategies.

It is important to have a record of site conditions at various stages after capping. Good

documentation will provide valuable information to help maintenance and repair planning.
Inspection checklists to assist in the inspection and documentation procedures should be
developed and modified as needed throughout the interim capping period. The checklist will (at
a minimum) contain items to evaluate such as membrane condition, sand bag condition, liner
seams, liner/concrete attachments and site drainage. A copy of an example inspection form is

attached in Appendix C.

2.6.2 Site Security

The interim cap will be contained within the fenced Asarco facility and will be kept secured
so that people or animals do not disturb the cap. Site access by ongoing plant or demolition
operations will be limited through the use of barricades, barrier tape, or temporary fencing.
Plant personnel will advise contractors conducting site activities of access limits within or

near capped areas.

2.6.3 Site Maintenance

As shown in Table 2-2, there are four different types of maintenance tasks listed by priority
rather than by frequency. Table 2-2 is provided as a guide to prioritize the different types of
maintenance activities in proper perspective. The different types of maintenance are also

discussed in the following subsections.
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TABLE 2-2. PRIORITY OF MAINTENANCE TASKS

Priority

Type of Maintenance

- Description and Example

1

Emergency

A situation requiring immediate attention (for
example, fire or flood).

Preventative

Scheduled inspection and minor repairs
carried out during inspection (for example,
cleaning of membrane liner).

Corrective

Corrective maintenance required as a direct
result of scheduled inspection (for example,

1.

repair of torn membrane liner).

4 Housekeeping

general housekeeping).

Routine housekeeping of buildings and
grounds (for example, disposal of debris and

Emergency maintenance - Emergencies are situations arising unexpectedly that require

urgent attention. Often, immediate response must be provided to avert potential serious
damage. Provisions for emergency repair/damage control activities must therefore be in-
place prior to the occurrence. Toward this end, an Emergency Contacts list will be prepared
and kept current, and include local emergency response organizations, assigned maintenance
personnel, and agency and owner representatives. Table 2-3 provides a partial list of

emergency contacts.

Preventative maintenance - Preventative maintenance will be performed to extend the life of

equipment and structures. With the exception of routine surveillance and inspections,
preventative maintenance tasks should be scheduled in accordance with the
recommendations of the material and equipment manufacturers. Scheduled inspection and
maintenance of all site facilities will help ensure that potential problems are discovered and
corrected before they become serious, as well as providing for the performance of
periodically required upkeep. During routine inspections, the Asarco personnel should be

alert for any abnormal conditions, which could indicate potential problems.
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3. Corrective maintenance - Corrective maintenarice consists of repair and other non-routine

maintenance. Asarco personnel must always be ready to handle these tasks as the need
arises. Corrective maintenance procedures should follow the equipment or material
manufacturer’s recommendations. In planning for the corrective maintenance, arrange for

the assistance of an engineer or manufacturer’s representative, if necessary.

4. Housekeeping - Maintaining well-kept facilities indicates pride on the part of the Asarco
personnel, and provides for good and efficient operations. Well-kept property cultivates

good neighbor relations with adjacent property owners. Housekeeping tasks may include

3

o

collecting/disposing of litter or debris and maintaining access barriers.

TABLE 2-3. EMERGENCY NOTIFICATION
CONTACTS AND PHONE NUMBERS

General Emergency Numbers:
Fire Department 911
Ambulance 911
Police 911
Corporate Resources:
ASARCOLLC
Blaine Cox (East Helena Smelter) | (406) 227-4098
Jon Nickel (East Helena Smelter) | (406) 227-4529
Other Resources:
U.S. EPA (24-hour emergency) (206) 553-1263
Superfund/RCRA Hotline (800) 424-9346
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3.0 SCHEDULE

As described above, the Phase 1 demolition activities are substantially complete. The Phase
2 and 3 cleaning and demolition actions are scheduled for completion by the end of calendar
year 2006. The soil sampling activities are expected to be conducted as soon as this Work
Plan has been reviewed and approved. The installation of the interim cap is anticipated to be
implemented as soon as this Work Plan is approved. Both activities are time critical with it
being desirable to have the sample program and cap complete before the advent of

precipitation or snow fall on exposed footprint areas.
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SANDBAGS 5' O.C.

/24 MIL OR RPE
/W >N 24 MIL OR RPE | .~ SLOPE TO DRAIN INLETS

V7T ZZZ T ITZ 777 ZTT LI LI, ——
CLRLL LI KELK L LKL LKL AL KL RISE MINIMUM 10 OUNCE NON-WOVEN GEOTEXTILE % CONCRETE SLAB —
= eI s e TS COMPACTED BACKFILL

——PREPARED SUBGRADE ‘

CONCRETE ANCHOR BOLTS 2' OC

L
E 2X6 TREATED LUMBER
[®]
BOTTOM OF LINER SHALL BE AT
TYPICAL CROSS SECTION OF INTERM COVER § LEAST 12" BELOW GRADE
NOTES:
1. BRING ALL LOW AREAS AND DEPRESSIONS UP TO GRADE WITH SUITABLE FILL MATERIAL. ON-SITE 6" SEAMING TAPE (3" COVERING LINER
GRANULAR SLAG MAY BE USED. AND 3" COVERING CONCRETE
2. PREPARE SUBGRADE BY REMOVING ANY EXPOSED METAL, SHARP OBJECTS, OR ROOTS. SUBGRADE

SHALL ALSO BE GRADED TO DRAIN TO STORMWATER DRAINS.

3. NON-WOVEN GEOTEXTILE SHALL BE OVERLAPPED A MINIMUM OF 12 INCHES.

4. REINFORCED POLYETHYLENE (RPE) GEOMEMBRANE SHALL BE OVERLAPPED A MINIMUM OF 18 INCHES TYPICAL LINER ATTACHMENT TO CONCRETE
AT ALL SEAMS. A 6 INCH REINFORCED BUTYL RUBBER SEAMING TAPE SHALL BE USED TO SEAM OVER
THE OVERLAP WITH 3 INCHES OF TAPE COVERING EACH LINER. SEAMS MUST BE CLEAN, DRY AND WARM
PRIOR TO TAPING.

5. AREAS WHERE LINERS WILL BUTT AGAINST CONCRETE FOUNDATIONS SHALL BE ATTACHED WITH A
MINIMUM OF 6 INCH BUTYL RUBBER SEAMING TAPE WITH 3 INCHES OF TAPE COVERING THE LINER AND 3
INCHES OF TAPE COVERING THE CONCRETE. 2"X6" TREATED TIMBERS SHALL BE ATTACHED TO THE
LINER AND CONCRETE WITH CONCRETE ANCHOR BOLTS AS ADDITIONAL SUPPORT. A SIKA-FLEX CAULK S

SHOULD BE USED TO SEAL ANY AREA NOT SEALED BY SEAMING TAPE. L : CONCRETE WALLS DEMOLISHED
/—AND REMOVED TO GRADE LEVEL

FILL ALL LOW AREAS AND JOINTS TO

/MINIMUM 18" SEAM OVERLAP

GRADE WITH CONCRETE OR GROUT
/ SEAM <~ CONCRETE SLAB ‘
%
2 TYPICAL CONCRETE WALL REMOVAL & SEAL
ORP25 LINER //
%% ORP25 LINER NOTE:
// ALL LOW AREAS OR AREAS THAT DEMOLITION ACTIVITIES HAVE REDUCED SLABS
7 OR PAVEMENTS TO BELOW GRADE SHALL BE BROUGHT TO GRADE WITH
// APPROVED FILL MATERIAL AND CAPPED WITH CONCRETE, GROUT, OR LINER
%% MATERIAL AND ALL JOINTS SEALED WIiTH A SIKA-FLEX CAULK.
%%
7%
\ 6" SEAMING TAPE, OVERLAP 3"
OVER EACH LINER
TYPICAL LINER OVERLAP AND SEAM
NOTE:
LINER SEAMING TAPE SHALL BE 6" WIDE BUTYL RUBBER. ASARCO 1IC FIGURE
EAST HELENA SMELTER PHASE 1, PHASE 2 AND PHASE 3
2006 INTERIM MEASURES INTERIM CAP DETAILS 2-4
WORK PLAN ADDENDUM
UPDATE TIME: 3:19PM Hydrometrics, Inc. A
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APPENDIX A

STANDARD OPERATING PROCEDURES (SOP)
FOR SURFACE SOIL SAMPLE COLLECTION
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EXPOSED AREA SOIL SAMPLE COLLECTION

AND ANALYSIS MATRIX
SOP/Form Title Key words
" Number
HF-SOP-2 ~ Determination, Identification, and Description of
Field Sampling Sites .
Sampling
HF-SOP-4 Packing and Shipping Samples Sampling
HF-SOP-5 Chain-of-Custody Documentation
HF-SOP-7 Decontamination of Sampling Equipment Decontamination
HEF-SOP-29 Labeling and Documentation of Samples Documentation
HF-SOP-31 Field Notebooks Documentation
HF-SOP-58 Management and Validation of Field and Documentation
Laboratory Data
HS-SOP-6 Procedure For Collecting Surface Soil Samples Soil
HS-SOP-13 Rinsate Blank Collection Sampling
HS-SOP-57 Soil Sampling Procedure For Test Pits Soil
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APPENDIX B

FUMED SLAG ANALYTICAL DATA
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ANALYTICAL SUMMARY REPORT

May 02, 2005 RECEIVE
Iver Johnson MAY 0 5 2005 .

MT DEQ D g
\ Dept. of Envio. Quali
PO Box 200901 s B‘ ] Waste & Unc(!ergroungy

Helena, MT 59620 Tank Managemant Bureay

e |

|

Workorder No.: H05040130
Project Name: ASARCO Slag Pile

o |

Energy Laboratories Inc received the following 10 samples from MT DEQ on 4/14/2005 for analysis.

Sample ID Client Sample ID Collect Date  Receive Date  Matrix Test

H05040130-001  ASPO1-B53 04/14/05 14:15 04/14/05 Solid Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

H05040130-002  ASP02-B5 04/14/05 14:21 04/14/05 Solid Same As Above

E3 €3

H05040130-003  ASP03-Bl4 ' 04/14/05 14:28 04/14/05 Solid Metals by ICP/ICPMS, Total
Chloride, Sulfate
Mercury in Solid By CVAA

B Moisture

E Moisture
Poly:hlorinated Bipheovls (PCB's)
pH

Digestion, Total Maiais

Digestion, Mercury by CVAA

Sarurated Paste Extraction

Sonication Extraction

Soil Sonication Extrac:ioz

Semi-Volatile Orgariz Compouads, PAHs
Volatile Organics, Me=tkasol Extraction -
8260-Volatile Organiz Compounds - Short List

H05040130-004  ASP04-C4 04/14/05 14:37 04/14/05 Solid Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

HO05040130-005  ASP03-C9 04/14/05 14:44 04/14/05 Solid Metals by ICP/ICPMS, Toal
Chloride, Sulfate
Mercury in Solid By CVAA
Motsture
Moisture
Polychlorinated Biphzz:is (PCB's)
pH
Digestion, Total Metziz
Digestion, Mercury b CVAA
Saturated Paste Extrazti<n
Sonication Extraction

Soil Sonication Extraztion

Semi-Volatile Orgacic Compounds, PAHs
Yolatile Organics, Methano] Extraction
8260-Volatile Organic Compounds - Short List
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- HO0504¢130-006 ASP06-DI6 04/14/05 14:50 04/14/05  Solid

Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

H05040130-007  ASPO7-F3 04/14/05 14:57 04/14/05 Solid

Same As Above

H03040130-008 ASP08-G2 04/14/05 15:04 04/14/05 Solid

Metals by ICP/ICPMS, Total

Chloride. Sulfate

Mercury in Solid By CVAA

Moisture

Moisture

Polychlorinated Bipheayls (PCB's)

pH

Digestion, Total Metals

Digestion, Mercury by CYAA

Saturated Paste Extraction

Sonication Extraction

Soil Sonication Extraction

Semi-Volatile Organic Compounds, PAHs
Volatile Organics, Methanol Extraction
8260-Volatile Organic Compounds - Short List

H05040130-009  ASP09-G4 04/14/05 15:07 04/14/05 Solid

Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

HO05040130-010 ASP10-HI16 04/14/05 15:15 04/14/05 Solid

Same As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications

except where noted in the Case Narrative or Report.

If you have any questions regarding these tests results, please call.

Report Approved By:
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QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit

' LABORATORY ANALYTICAL REPORT

Ciient: MT DEQ Report Date: 05/02/05

Project: ASARCO Slag Pile Collection Date: 0414/05 14:15
Lab ID: HO05040130-001 Date Received: 0414705

Client Sample ID: ASP01-B3 Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL

Antimony 349  mg/kg 5.0 SWe020 04/27/05 00:49/ rth
Arsenic 130  ma/kg 5.0 SWE020 04/27/05 00:49/ rlh
Beryliium ND mg’kg 50 SW80108 04°22/05 03:48 / jjw
Cadmium 31 ma’kg 1.0 SW60108 04,20/05 19:24 / jjw
Chromium 60.8  mg/kg 50 Swes0108 0420/05 19:24 / jjw
Cobalt 164  mgikg 5.0 SW60108 04:20/05 19:24 / jjw
lron 196000 mg/kg D 40 SW60108 0+20/05 19:28 / jjw
Lead 134  mg/kg 5.0 SWe60108 04,20/05 19:28 / jjw
Manganese 11400 ma/kg 5.0 SWe60108 04°22/05 03:48 / jjw
Mercury ND mg’kg 1.0 SW74T1A 04.25/05 13:51 / KC
Nickel 8.4 mg’kg 5.0 SW6010B (4:20/05 19:24 / jjw
Phosphorus 652  mglkg 10 SW6010B 4/22/05 03:48 / jjw
Selenium 6.4 mg/kg 5.0 SW6020 04-27/05 00:49 / rlh
Zinc 13200 ma/kg 5.0 SW50108 :4°20/05 19:28 / jjw

!
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:
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. LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 0502/05
Project: ASARCO Slag Pile Collection Date: 04'14/05 14:21
Lab ID: H05040130-002 Date Received: 04'14/05
Client Sample ID: ASP02-B5 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL
Antimony 467  mg/kg 5.0 SW6020 0427105 00:56 / rth
Arsenic 135 mg/kg ’ 50 SW5020 04/27/05 00:56 / rth
Beryllium ND mg/kg 5.0 SWs0108 04/22/05 03:51/ jjw
Cadmium 4.1 mg/kg 1.0 SWs60108 04/20/05 19:32 / jjw
Chromium 59.4  mg/kg 5.0 SW60108 4/20/05 19:32 / jjw
Cobalt 207  mg/kg 5.0 SW6010B 04/20/05 19:32/ jjw
Iron 243000 mg/kg D 80 SWs010B 04/22/05 03:51/ jjw
Lead 140  mgkg 5.0 SW60108 04/20/05 19:32 / jiw
Manganese 11700 ma/kg 5.0 SW6010B 4/22/05 03:51 7 jjw
Mercury ND mg/kg 1.0 SW7471A 04/25/05 13:57 I KC
Nickel 204 mg/kg 5.0 SWe020 C4/27/05 00:56 / rh
Phosphorus 584 mg/kg 10 SW80108 0+/22/05 03:51/ jjw
Selenium 85 mg/kg 5.0 Swe020 04/27/05 00:56 / rth
Zinc 16900 mg/kg 5.0 SWs0108 04/22/05 03:51 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality contro! limit.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.
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' LABORATORIES
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04/14/05 14:28
Lab ID: HO05040130-003 Date Received: 04/14/05
Client Sample ID: ASP03-Bl14 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture ~ 0500 wi% 0.0100 SW3550A 04/22/05 08:15/ MC
CHEMICAL CHARACTERISTICS
pH, 1:2 8.6 s.u. 0.1 ASA10-3 04/25/05 16:18 / stm
Chiloride, 1:2 1.99 mg/kg 1.00 ASA10-3 04/26/05 11.49/ gqed
METALS, TOTAL
Antimony 33.7 mQ/kg 5.0 SW6020 04/27/05 01:03 / rlh
Arsenic 118 mg/kg 5.0 SW6020 04/27/05 01:03 / rlh
Beryllium ND mg/kg 5.0 SW60103 04/22/05 04.02 / jiw
Cadmium 28 mg’kg 1.0 SWe60108 04/20/05 19:35 / jjw
Chromium 67.1  mg/kg 5.0 SW60103 04/20/05 19:35 / jjw
Cobalt 117 mglkg 5.0 SWE0108 04/20/05 19:35 / jjw
fron 264000 mg/kg D 80 SWe0133 04/22/05 04:02 / jjw
Lead €3.8 mg/kg 5.0 SWa0132 04/20/05 12:35 / jiw
Manganese 13200 myg/kg 50 SWs0132 04/22/05 04:02 / jjw
Mercury ND mg'kg 1.0 SW747 A 04/25/05 13:59/ KC
Nickel 14.5 mg’ky 5.0 Sweozl 04/27/05 01:03 / :lh
Phosphorus 612 mg/kg 10 SW6E0123 04/22/05 04:02 / jiw
Selenium 84 mg/kg 5.0 SW8024 04/27/05 01:C3 / rin
Zinc 13500 mg/kg 5.0 SW6e0123 04/22/05 04:02 / jiw
VOLATILE ORGANIC COMPOUNDS
Bromoform ' ND  mg/kg 0.20 SW82el3 04/21/05 16:42 / trr
Benzene ND mg/kg 0.20 SW82553 04/21/05 16:42 / trr
Bromobenzene ND mg/kg 0.20 SW8253= 04/21/05 16:42 / trr
Bromochloromethane ND ma/kg 0.20 Swegzses 04/21/05 16:42 ] trr
Bromodichloromethane ND mg/kg 0.20 SW8255= 04/21/05 16:42 / tir
Bromomethane ND mg’kg 0.20 SW82853 04/21/05 16:42 / trr
Carbon tetrachloride ND mg’kg 0.20 SWe2€e0z 04/21/05 16:42 / trr
Chlorobenzene ND mg/kg 0.20 SwWe2sis 04/21/05 16:42 / trr
Chioroethane ND mg/kg 0.20 SWeE257= 04/21/05 16:42 / trr
2-Chloroethyl vinyl ether ND mglkg 0.20 SWe2siz 04/21/05 16:42 / trr
Chloroform ND mg/kg 0.20 SW82ess 04/21/05 16:42 / trr
Chloromethane ND mg/kg 0.20 SWeE2ess 04/21/05 16:42 / tr-
2-Chiorotoluene ND mg/kg 0.20 SWE2572 04/21/05 16:42 / tir
4-Chlorotoluzne ND mg/kg 0.20 SWE2552 04/21/05 16:42 / tr
Chiorodibromomethane ND mg/kg 0.20 SW82€3= 04/21/05 16:42 / tir
1,2-Dibromoethane MND mg/kg 0.20 SWE2c52 04/21/05 16:42 / it
Dibromomethane ND mg/kg 0.20 SWeasiz 04/21/05 16:42 / tir
1,2-Dichlorobenzene ND mg/kg 0.20 SWE260= G4/21/05 16:42 / trr

RL - Analyte reporting limit.
QCL - Quality control limit.

Report
Definitions:

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant iz /2.
ND - Not detected a' the reporting limit.
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877-472-0711 » 406-442-0711 » 406-442-0712 fax « helena@energylat.com

LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05.°02/05
Project: ASARCO Slag Pile Collection Date: 04'14/05 14:28
Lab ID: H05040130-003 Date Received: 0471405
Client Sample ID: ASP03-B14 Matrix: Solid
MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
VOLATILE ORGANIC COMPOUNDS
1,3-Dichlorobenzene ND mg/kg 0.20 SW§82608 04/21/05 16:42 / trr
1,4-Dichlorobenzene ND mg/kg 0.20 SW82608 04'21/05 16:42 / trr
Dichiorodifiuoromethane ND mg’kg 0.20 Sws2608 04/21/05 16:42 / trr
1,1-Dichloroethane ND mg/kg 0.20 SW8§2608 04'21/05 16:42 / trr
1,2-Dichloroethane ND mg/kg 0.20 SWs2608 04°21/05 16:42 / ter
cis-1,2-Dichloroethene ND ma/kg 0.20 SW82608 04°21/05 16:42 / trr
1,1-Dichloroethene ND mg/kg 0.20 SwW8260B 04°21/05 16:42 / trr
trans-1,2-Dichioroethene ND mg/kg 0.20 SW8260B 04/21/05 18:42 / trr
i,2-DichIoropropane ND mg/kg 0.20 SW82608 0421/05 16:42 / trr
1,3-Dichloropropane ND ma/’kg 0.20 SW8§2608 04:21/05 16:42 / trr
2.2-Dichloropropane ND mg/kg 0.20 SW82608 04/21/05 16:42 / trr
1,1-Dichloropropene ND mg/kg 0.20 SwW8260B 04/21/05 16:42 / trr
cis-1,3-Dichloropropene ND ma/’kg 0.20 SW82608 04'21/05 16:42 / trr
trans-1 ,3-Dichloropropené ND mg/kg 0.20 SW82608B 0+421/05 16:42 / trr
Ethylbenzzne ND ma’kg 0.20 SWg2608 0421/05 16:42 / trr
Methy! tart-butyl ether (MTBE) ND ma’kg G.20 SWE2608 31°21/05 16:42 / tir
Msathylens chloride ND ma/kg 0.20 SW8§2808 3521/05 16:42 / trr
Methy! ethyl ketone ND mg’kg 4.0 SW82608 54°21/05 16:42/ tre
Styrene ND ma’kg 0.20 SW§2608 0+'21/05 16:42 [ trr
1,1,1,2-Tetrachloroethane ND mg/kg 0.20 SW3a2608 04'21/05 16:42 / trr
1,1,2.2-Tetrachloroethane ND ma’kg 0.20 SW82608 324°21/05 16:42 / trr
Tetrachlorozthene ND ma’kg 0.20 SwWeg2608 0+'21/05 16:42 / trr
Toluens ND ma’kg 0.20 SW8260B 04°21/05 16:42 / trr
1,1,1-Trichioroethane ND ma’kg 0.20 SWE2808 0421105 16:42 / trr
1,1,2-Trichloroethane ND ma/kg 0.20 SW82608 G4'21/05 16:42 / trr
Trichioroathene ND mg/kg 0.20 SWg2608 £421/05 16:42/ trr
Trichlorofiuoromethane ND ma’kg 0.20 SWg260B (4'21/05 16:62 / trr
1,2,3-Trichloropropane ND mg/kg 0.20 SwWe2608 04£21/05 16:42 / ter
Vinyl chloride ND markg 0.20 SW3260B $4.21/05 16:42 / ter
m+p-Xylenes ND mg’kg 0.20 SWg2608 04/21/05 16:42 / trr
o-Xylene ND mg/kg 0.20 SWg2608 04°21/05 16:42 / ter

Surr: p-Bromofluorobenzene 134  %REC 78-160 SWa2608 0421105 16:42 / ter

Surr: Dibromofluoromethane 116 %REC 70-132 SWe2608B 02°21/05 16:42 / trr

Surr. 1,2-Dichloroethane-d4 114 “%REC 60-135 Swe2608 42105 16:42 1 trr

Surr Toluene-d8 126 %REC 75-138 Sw3260B 54°21/05 16:42 1 trr
SEMI-VOLATILE ORGANIC COMPQUNDS
Azenaphithane NO myg/kg 0.33 SW3270C LCZ1/0513:55/sm
Acenaphthylene ND ma/kg 0.33 SwWez270C 54°21/05 13:56 / sm
Anthracene ND mg/kg 0.33 SWE270C $421/0513:55/sm
Bznzola;anthracene ND mg/kg 0.:23 SwW2270C 74/21/05 13:55 / sm
Report RL - Analyte reporting limit. MCL - Maximum contaminant leval.

Definitious:  QCL - Quality controt limit.

ND - Not detected at the reporting fimit
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Sample extract received a Sulfuric Acid Ciean-up {2~ Methcd 3665) and a Sulfur Clean-up (EPA Method 3550) prior to ana'v5 5

RL - Analyte reporting limit
QCL - Quality control limit.

Report
Definitions:

FCL - Maximum contaminan iz /2.

ND - Not detected at the repsins limit.

LABORATOR/ES
LABORATORY ANALYTICAL REPORT
Ctient: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04/14/05 14:2%
Lab ID: HO05040130-003 Date Received: 04/14/05
Client Sample ID: ASP03-Bl4 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene NO mg/kg 0.23 SW8270C 04/21/05 13:55 / sm
Benzo(b)fluoranthene ND  mg/kg 0.33 SW8270C 04/21/05 13:56 / sm
Benzo(g.h,i)perylene ND mg’kg 0.33 SWE270C 04/21/05 13:56 / sm
Benzo(k)fluoranthene ND mg/kg 0.23 Swsz27dC 04/21/05 13:56 / sm
Chrysene ND mg/kg 0.23 SWS8270C 04°21/05 13:56 / sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 SWs270C 04/21/05 13:56 / sm
Fluoranthene ND mg’kg 0.23 Sws8270C 04/21/05 13:55 / sm
Fluorene ND mg/kg 0.33 SW§270C 04/21/05 13:56 / sm
Indeno(1,2,3-cd)pyrene ND  makg 0.23 SW8270C 04/21/05 13:56 / sm
Naphthalene ND mg/kg 0.33 SW8270C 04/21/05 13:55 / sm
Phenanthrene ND mg/kg 0.33 SWS27¢C 04/21/05 13:56 / sm
Pyrene ND mg/kg 0.33 SwWs270C 04/21/05 13:55 / sm
Surr: 2-Flucrobiphenyl 825 %REC 30-115 SWE8zTaC 04/21/05 13:55 / sm
Surr: Nitrobenzene-d5 83.7 %REC 23-120 SWS8ZCC 04/21/05 13:56 / em
Surr; Terphenyl-d14 886  %REC 18-137 SWBITIZ 04:21/8513:5% “ sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND mg/kg €.017 SW8G:z 04,/24/05 03:13 / iaw
Aroclor 1221 ND ma/ke C.017 SW83:Z 04,24/05 03:93 / law
Arocior 1232 NO ma‘kg G.017 SWg0zz 04/24/05 03:13 / law
Aroclor 1242 ND mg/kg 0.017 SW80z:z 04/24/05 03:13 / iaw
Aroclor 1248 ND mg/kg Cc.017 SWs8dzz 04/24/05 03:13 / faw
Arocior 1254 ND ma’kg 0.017 SW80zz 04/24/05 03:13 7 faw
Aroclor 1260 NOD ma/kg 0.017 SW83zz 04/24/05 03:13 / law
Aroclor 1262 ND mg/kg 0017 SW80z2 04/24/05 03:13 7 law
Aroclor 1268 ND mg’kg 0.017 SWegJdz2 04/24/05 03:12 / law
Surr: Decachiorobiphenyl 96.0 %REC 50-126 SWwW80zz 04/24/05 03:13 / taw
Surr: Tetrachloro-m-xylene 86.0 %REC 42-115 SWBJZ: 04,24/05 03:13 ! law
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: MT DEQ. Report Date: 05/02/05

Project: ASARCO Slag Pile Collection Date: 04/14/05 14:37

Lab ID: HO05040130-004 Date Received: 04/14°05

Client Sample ID: ASP04-C4 Matrix: Solid

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL .
Antimony 435 mag/kg 5.0 SW6020 04/27/05 01:10 / rth
Arsenic 155 mg/kg 5.0 SW6020 04/27/05 01:10 / rlh
Beryllium ND  mg/kg 5.0 SW6010B 04,22/05 04:06 / jjw
Cadmium 5.1 ma’kg 1.0 SWes0108 04/20/05 19:39 / jjw
Chromium 712 mg/kg 5.0 SwWe010B 04/20/05 19:39/ jjw
Cobalt 212 mg/kg 50 SW60108 04/20/05 19:39/ jjw
-fron 273000 mag/kg 80 SW6010B 04/22/05 04:06 / jiw
Lead 364 mg/kg 5.0 SWs010B 04/20105 19:39/ jjw
Manganese 12200  mg/kg 5.0 SW6010B 04/22/05 04:06 / jjw
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:01/ KC
Nickel 229  mg/kg 5.0 SW6020 04/27/05 01:10/ 1ih
Phosphorus 586 mg/kg 10 SW6010B 04/22/05 04:06 / jjw
Selenium 121 ma/kg 5.0 SwWe020 04/27:35 01:10/¢th
Zinc 17900  mg/kg 5.0 SW60108 04/22705 04:06 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level

Definitions:  QGL - Quality contro! limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile _ Collection Date: 04/14/05 14:44
Lab ID: HO05040130-005 Date Reccived: 04/14/05
Clicnt Sample ID:  ASP05-C9 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  DMethod Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture 0.800 wi% - 0.0100 SW3550A 04/22/05 08:15/ MC
CHEMICAL CHARACTERISTICS
pH, 1.2 9.0 S.u. 0.1 ASA10-3 04/25/05 16:18 / srm
Chloride, 1:2 2.89 mg/kg 1.00 ASA10-3 04/26/05 12:13 / g=d
METALS, TOTAL
Antimony 37.1 mg/Kg 5.0 SW6020 04/27/05 01:44 /rlh
Arsenic 117 mg/kg 5.0 SW6020 04/27/05 01:44 /rln
Beryllium ND mag/kg 5.0 SwW60108 04/22/05 04:13 / jiw
Cadmium 31 mg’kg 1.0 SW60103 04/20/05 19:42 / jiw
Chromium 744  mg/kg 5.0 SW60108 04/20/05 19:42 / jjw
Cobalt 153 ma/kg 5.0 SW60168 04/20/05 19:42 / jin
tron 252000 ma/kg D 83 SWs50108 04/22/05 04:13 / jiw
Lead 180 ma’kg 5.0 SWs0108 04/20/05 1942 !/ jin
Manganese 11803 ma'kg £6 SWS21C3 Q4/22/05 04:12 /v
Mercury ND ma’kg 1.0 SW74T1A 04/25/05 14:04 / KC
Nickel 159  makg 50 SWs020 04/27/05 01:44 / rla
Phosphorus 707 ma’kg 10 SW230108 04/22/05 04:13 / jjw
Selenium 12.7  mgXka 5.0 SWeg020 04/27/05 01:44 / rlix
Zing 12500 ma/kg 5.0 SW80103 04/22/05 04:13 / jjw
VOLATILE ORGANIC COMPOUNDS
Bromoform ' ND ma/kg 0.20 SWE2538 04/21/05 17:16 / trr
. Benzene ND ma’kg C.20 SWe250e 04/21/05 17:16 / trr
Bromobenzene ND mg’kg 0.20 SW_82595 04/21/05 17:18 / tir
Bromochioromethane ND mg/kg 0.20 SW82602 04/21/05 17:16 / trr
Bromodichloromethane ND mg/k3 0.20 SWeg2502 04/21/05 17:13 / trr
Bromomethane ND mg/kg 0.20 SWg2803 04/21/05 17:16 / ter
Carbon tetrachloride ND mg’kg 0.20 SWE2608 04/21/05 17:16 / trr
Chlorobenzene ND mg/kg 0.20 SWE2502 04/21/05 17:1€ / trr
Chloroethane ND ma'ks 0.20 SW3255 04/21/05 17:18 / tr
2-Chloroethyl vinyl ether ND mg/kg 0.20 SWE257z 04/21/05 17:15 / -
Chloroform ND mg’kg 0.20 SWeasts 04/21/05 17:16 / ur
Chioromethane MND mg/kg - 0.20 SWez2s%5 04/21/05 17:18 / trv
2-Chlorotoluene ND mg/kg 0.20 Sweg2siz 04/21/05 1716/ u-
4-Chlorotoluene ND mg/'kg 0.20 SWe2s.s 04/21/05 17:13 't~
Chlorodibromomethane ND mg/kg 0.20 SwWa2e02 04/21/05 17:16 / t.r
1.2-Dibromoethane HD mg'kg 0.20 SWE250s 04/21/05 17:1¢ / t
Dibromomethane MND ma/rg 0.20 SWe2g92 04/21/05 17:16 / trr
1,2-Dichlorobenzene ND mg/rg 0.20 SwWe2552 04/21/05 17:16 / tv:

Report RL - Analyte reporting fimit.
Definitions:  QCL - Quality control limit,

D - RL increased due to sample ma'rix interference.

MCL - Maximum contaminant leve’
ND - Not detected 2 the reporting firnit
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LABORATORY ANALYTICAL REPORT
Client: MTDEQ Report Date: 05:02/05
Project: ASARCO Slag Pile Coliection Date: 041405 14:44
Lab ID: H05040130-005 Date Received: 04714°05
Client Sample ID: ASP05-C9 Matrix: Solid
MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
VOLATILE ORGANIC COMPOUNDS
1,3-Dichlorobenzene ND mg/kg 0.20 SW§2608 04:21/05 17:16 / trr
1,4-Dichlorobenzene ND mg/kg 0.20 SWg2608 04.21/05 17:16 / trr
Dichlorodifluoromethane ND mg/kg 0.20 SW82608 04,21/05 17:16 / trr
1,1-Dichioroethane ND mg/kg 0.20 SWs§2608 04°21/05 17:16 / trr
1,2-Dichloroethane ND mg/kg 0.20 SWE2608 042105 17:16 / ter
cis-1,2-Dichloroethene ND mg/kg 0.20 SW§E2608 4'21/05 17:16 / trr
1,1-Dichloroethene ND mg/kg 0.20 SW82608 04°21/05 17:16 / trr
trans-1,2-Dichloroethene ND mag/kg 0.20 SW82608 42105 17:16 / trr
1,2-Dichloropropane ND mg/kg 0.20 SW82608 04°21/05 17:16 / trr
1,3-Dichloropropane ND mg’kg 0.20 SW82608 04°21/05 17:16/ ter
2,2-Dichloropropane ND mg/kg 0.20 SwWg2608 04°21/05 17:16 / trr
1,1-Dichloropropene ND mg/kg 0.20 SWE2608B 0421/05 17:16 / trr
cis-1,3-Dichloropropene ND mg/kg 0.20 Swag2608 21/05 17:16 / trr
trans-1,3-Dichloropropene ND ma/kg 0.20 SW82608 04°21/05 17:16 / trr
Ethylbenzene ND mg/kg 0.20 SWE260B 342105 1718 / trr
Methyl tert-butyl ether (MTBE) ND mg/kg 0.20 SW82608 Z42105 178 [ ter
Methylene chioride NG ma/kg 0.20 SWE8260B 34 2105 17:146 / trr
Methy! ethyl ketone ND ma’/kg 4.0 SWe2608 04°21/05 17:48 / ter
Styrene ND mag/kg 0.20 SWE2508 0421/05 17:18 / trr
1,1,1,2-Tetrachloroethane ND mg/kg 0.20 SWE§2608 C&21/05 17:15 / trr
1,1,2.2-Tetrachloroethane ND ma’kg 0.20 SW8250B 04.21/05 17:16 / trr
Tetrachloroethene ND ma/kg 0.20 SwWsgz2s808 04'21/05 17:16 / trr
Toluene ND mg/kg 0.20 SWE260B C4'25/05 17:15 / tir
1.1,1-Trichloroethane ND ma/kg 0.20 SWe2608B 2472105 17:15 / trr
1,1,2-Trichloroethane ND mg/kg 0.20 SWg260B 04°21/05 17:16 / trr
Trichloroethene ND mg/kg 0.20 SWa2608 0421/05 17:15 / trr
Trichloroflucromethane ND mo/kg 0.20 SW8260B 0421/05 17:16 / trr
1,2,3-Trichloropropane ND mar’kg 0.20 SWe2808 0421105 17:16 / tir
Vinyl chioride ND mg/kg 0.20 Sweae08 (421105 1716 / ter
m+p-Xylenes ND mg/kg 0.20 SWg2608 04°21/05 17;1€ / trr
o-Xylene ND mg/kg 0.20 SWE260B 04°21/05 17:16 / trr

Surr: p-Bromofluorobenzene 118 %REC 78-160 SW382608B 54°21/05 17:16 [ trr

Surr: Dibromofluoromethane 104 %REC 70-132 SwezeiB 0421/05 17:16 / ter

Surr. 1,2-Dichloroethane-d4 104 %REC 6C-13c SWE22608B 421/05 1715 /trr

Surr. Toluene-d8 104 %REC 73-138 SW8260B 2421051716 / trr
SEMI-VOLATILE ORGANIC COMPOUNDS
Acenaphthene ND mg/kg 0.33 SwWez270C 2424105 14:3% /sm
Acenaphthylene ND mg/kg 0.23 SW2270C 24 21/05 14:33/sm
Anthrazene ND mg/kg 0.32 SwWez70C 7621105 14:29/sm
Banzofajanthracene ND mg/kg 0.23 SWg270C 54'21/05 14:3% /sm
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 03/02/05
Project: ASARCO Slag Pile Collection Date: 0414705 14:44
Lab ID: HO05040130-005 Date Received: 04714/05

Client Sample ID: ASP05-C9 ' Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

SEMI-VOLATILE ORGANIC COMPOUNDS

Benzo(a)pyrene ND . mg/kg 0.33 Sws270C 04/21/05 14:38 / sm
Benzo(b)fluoranthene ND  mg/kg 0.33 SwW8270C 04/21/05 14:39/sm
Benzo{g.h,))perylene ND mg/kg 0.33 SWs§270C 04/21/05 14:39/ sm
Benzo(k)fluoranthene ND mg/kg 0.33 Swg270C 04.21/05 14:39/ sm
Chrysene ND ma/kg 0.33 SWg270C 04/21/05 14:39/ sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 SW8270C 04/21/05 14:39/sm
Fiuoranthene ND ma/kg 0.33 SW8270C 04/21/05 14:39/ sm
Fluorene ND mg/kg 0.33 Swsg270C 0421/05 14:39/ sm
indeno(1,2,3-cd)pyrene ND mg/kg 0.33 SWeg270C 04'21/05 14:39/sm
Naphthalene ND mg/kg ' 0.33 SwWe270C 0421/05 14:39/sm
Phenanthrene ND mg’kg 0.33 SW8270C 04/21/05 14:39/ sm
Pyrene ND mg/kg 0.33 SW8270C (421/05 14:38/sm
Surr: 2-Fluorobiphenyl 886 %REC 30-115 SwWs270C 04/21/05 14:39/sm
Surr: Nitrobenzene-d5 86.¢ %REC 23-120 Swegz70C 421/05 14:39 / sm
Surr: Terphenyl-d14 989  %REC 18-137 Swe270C (421/05 14:39/ sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND ma’kg 0.017 SW8082 04:24/05 03:40 / law
Aroclor 1221 ' ND ma/kg 0.017 SW8082 04.24/05 03:40 / law
Aroclor 1232 ND ma/kg 0.017 SW80e2 £4°24/05 03:40/ law
Aroclor 1242 ND mg/kg 0.017 SW8082 (4'24/05 03:40/ law
Aroclor 1248 ND mgfkg 0.017 SW8082 2424/05 03:40 / faw
Aroclor 1254 ND mg/kg 0.017 SW808g2 (4.24/05 03:40/ law
Aroclor 1250 ' ND mg’kg 0.017 SW80g2 C4°24/05 03:40/ law
Aroclor 1282 ND  mglkg 0.017 Sweaos2 04/24/05 03:40/ law
Aroclor 1268 ND malkg 0.017 SWg0e2 $4/24/05 03:40 f law
Surr: Decachlorobiphenyl 140 %REC S 50-126 SWwW8082 04:24/05 03:407 law
Surr: Tetrachloro-m-xylene 108 %REC 42-115 SW8082 1.4°24/05 03:40/ law

El B A N R

Sample extract received a Sulfuric Acid Clean-up (EPA Method 3655) and a Sultur Clean-up (EPA Method 3660} prior 1o analysis.

MCL - Maximum contaminant level.

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality contro! fimit.
S - Spike recovery outside of advisory limits.

ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 03 02/05

Project: ASARCO Slag Pile Collection Date: 04'14/05 14:50
Lab ID: HO05040130-006 Date Received: 04'14/05

Client Sample ID: ASP06-D16 Matrix: Solid

MCL/

Analyses Result Units Qual RL QCL  Method Aualysis Date / By
METALS, TOTAL

Antimony 425 mg’kg 5.0 SW8E020 0+727/05 01:51 / rlh
Arsenic 130 mg/kg 5.0 SW6020 0427/05 01:51 / rth
Beryltium ND  ma/kg 5.0 SWs50108 04°22/05 04:17 / jjw
Cadmium 22 mg/kg 1.0 : SW§0108 $4,20/05 19:46 / jjw
Chromium 68.4 mglkg 5.0 SWe5010B (4720/05 19:45 / jjw
Cobalt 173 mg/kg 5.0 SWE50108 0420/05 19:46 / jjw
Iron 305000 mg/kg 80 SWg50108 +4°22/05 04:17 / jiw
Lead 55.5 mg’kg 5.0 SWE0108 04/20/05 19:46 / jjw
Manganese 11800 mg/kg 5.0 SW60108 0422/05 04:17 / jjw
Mercury ND mg’kg 1.0 SW74T1A (4/25/05 14:.06 / KC
Nickel 18.8  ma/ky 5.0 SW5020 04:27/05 01:51 / rih
Phosphorus 6847  mg/kg 10 SW68010B (222105 04:17 / jjw
Selenium 11.0 mgkg 50 SW5020 427105 01:51 / rlh
Zinc 19100 mg/kg 5.0 SW30108 04°22/05 04:17 / jiw
Report RL - Analyte reporting limit. MCL - Maximum contaminant favel.
Definitions:  QCL - Quality control fimit. ND - Not detecied at the raporting limit.

D - RL increased due to sample matrix interference.
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Client: MT DEQ

LABORATORY ANALYTICAL REPORT

Project: ASARCO Slag Pile
LabID: H05040130-007
Client Sample ID: ASP07-F3

Report Date:
Collection Date:
Date Received:
Matrix:

03/02/05
0414705 14:57
0414405

Solid

QCL - Quality control limit.

D - RL increased due to sample matrix interfzrence.

MCL/
Analyses Result  Units Qual RL QCL  Method Aualysis Date / By
METALS, TOTAL
Antimony 42.7  mg/kg 5.0 SW6020 04/27/05 01:58 / rlh
Arsenic 102 mg/kg 5.0 SW6020 04/27/05 01:58 / rlh
Beryliium ND mg/kg 5.0 SwWe0108 0+/22/05 04:20 / jjw
Cadmium 1.9 mg/kg 1.0 Sws010B 04/20/05 19:49 / jjw
Chromium 70.5 mg/kg 5.0 SW60108 0+.20/05 19:49 / jjw
Cobait 171 mg/kg 5.0 SW60108 0+/20/05 19:49 / jjw
Iron 286000 mg/kg D 80 SW60108 04/22/05 04:20 / jjw
Lead 453 mg/kg 5.0 Swe0108 4/20/05 19:49 / jjw
Manganese 12100 magXkg 5.0 SW60108 04/22/05 04:20 / jiw
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:10/ KC
Nickel 17.4 mg/kg 5.0 SW6020 04/27/05 01:58 / rh
Phosphorus 578 mg/kg 10 SW60108 3/22/05 04:20 / jjw
Selenium 13.8  mg/kg 50 SW6020 04/27/05 01:58 / rlh
Zin¢ 19100 ma/kg 5.0 SW6010B (4°22/05 04:20 / jjw
Report RL - Anatyte reporting limit. MCL - Maximum contaminant level.
Definitioas: ND - Not detected at the reporting limit.




3

CE 3 e ora oo

EX £33 £ 1

£l E3 K3 Ea

[ .

IENERGY 3

e M W e S, Y

T WUA UYL T DIV L DO LYHIUUT MAVT.

877-472-0711 « 406-442-0711 « 406-442-0712 fax » helena@energylab.com

ChIciTaia,

X LABORATORIES

LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05°02/03
Project: ASARCO Slag Pile Collection Date: 0414/05 15:04
Lab ID: E05040130-008 Date Received: 04'14/05
Client Sample ID: ASP08-G2 Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture 0.800 wi% 0.0100 SW3550A 04/22/05 08:15/MC
CHEMICAL CHARACTERISTICS
pH, 1:2 9.2 s.u. 0.1 ASA10-3 04/25/05 16:18 / srm
Chloride, 1:2 1.06  mg/kg 1.00 ASA10-3 04/26705 12:48 / qed
METALS, TOTAL
Antimony 438 mg/kg 50 SWe6020 04/27/05 02:05/ rlh
Arsenic 118 mg/kg 5.0 SW6020 04/27/05 02:C5/ rth
Beryllium ND  mg/kg 5.0 SWs010B 04/22/05 04:24 / jjw
Cadmium 2.5 mg/kg 1.0 SWe60108 04/20/05 20:00 / jjw
Chromium 59.8 mg/kg } 5.0 SwWe6010B 04/20/05 20:00 / jjw
Cobalt 194  mg/kg 5.0 . SW6010B 04/20/05 20:00 / jjw
iron 290000 mg/kg D 80 Swe0108 04/22/05 04:24 1 jjw
Lead 118 mg/kg 5.0 SW50108 04/20/05 20:00 / jjw
Manganese 1310¢  mg/kg 5.0 SWs5010B 04/22/05 04:24 1 jjw
Mercury ND  mg/kg 1.0 SW7471A 0472505 14:12/ KC
Nickel 17.¢  mg/kg 5.0 SW6020 04/27/05 02:05/ rlh
Phosphorus 720 mg/kg 10 SWe0108 04/22/05 04:24 / jiw
Selenium s mg/kg 5.0 SWe020 04/27/05 02:05 / ¢ih
Zinc 21106  mg/kg 5.0 SW6010B 04/22/05 04:24 / jjw
VOLATILE ORGANIC COMPOUNDS
Bromoform ND mg/kg 0.20 Swsg2608 04/21/05 17:51/ trr
Benzene ND mg/kg 0.20 SWeg2608 04/21/05 17:51 / trr
Bromaobenzene ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr
Bromochloromethane ND mg/kg 0.20 SWE2608 04/21/05 17:51 1 trr
Bromodichloromethane ND mg/kg 0.20 . SWE2608B 04/21/05 17:51/ trr
Bromomethane ND mg/kg 0.20 SwWe2608 04/21/05 17:51/ trr
Carbon tetrachloride ND mg/kg 0.20 Swe2608 04/21/05 17:51 / trr
Chlorobenzene ND mg/kg 0.20 SWe2608 04/21/05 17:51 1 ur
Chloroethane ND ma/kg 0.20 SwezeoB 04/21/05 17:51 1 trr
2-Chloroethy! vinyl ether ND mg/kg 0.20 SW82608B 54/21/05 17:51/ trr
Chloroform ND mg/kg 0.20 SwWegz2608 04/21/05 17:51 { trr
Chloromethane ND mg/kg 0.20 Swe2608 54/21/25 17:51 1 trr
2-Chiorotsluene NO  mg/kg 0.20 SwWz22608 54721105 17:51 [ trr
4-Chloromluene ND mg/kg 0.20 SwWeze08 04/24/05 17:51 / trr
Chlorodibromamethane ND mgrkg 0.20 SWa2608 04/21/05 17:51/ trr
1.2-Dibromoethane ND mag/ka 0.20 SwWeaeoB D4/21/C5 17:51/ trr
Dibromomethane ND mg/kg 0.20 SW32608B 04/21/0517:51/ ter
1.2-Dichlorobenzene ND mg/kg G.20 SWg2608 54721105 17:51 1 trr

RL - Analyte reporting fimit.
QCL - Quality control fimit.

Report
Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limi

D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05°02/05
Project: ASARCO Slag Pile Collection Date: 04'14/05 15:04
Lab1D: HO05040130-008 Date Received: 04 14/05
Client Sample ID: ASP08-G2 Matrix: Solid
MCL/

Analyses Result  Units Qual RL QCI.  DMlethod Analysis Date / By
VOLATILE ORGANIC COMPOUNDS
1,3-Dichlorobenzene ND mg/kg 0.20 SWs§2608 042105 17:51 / trr
1,4-Dichlorobenzene ND mg/kg 0.20 SW§2608 04/21/05 17:51 / ter
Dichlorodifiuoromethane ND mg/kg 0.20 SwW32608 04°21/05 17:51 / trr
1,1-Dichioroethane ND mg/kg 0.20 SWS§2608 0421/05 17:51 / trr
1,2-Dichioroethane NO ma’kg 0.20 S\WS52608 C4'21/05 17:51 / ter
cis-1,2-Dichloroethene ND mg/kg 0.20 SW82608 04/21/05 17:51 1 trr
1,1-Dichloroethene ND mg/kg 0.20 SWE§2608B 4721/05 17:51 1 ter
trans-1,2-Dichloroathene ND ma/kg 0.20 SWs52608 04°21/05 17:51 / trr
1,2-Dichloropropane ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr
1,3-Dichloropropane ND ma’/kg 0.20 SW82608B 04/21/05 17:51 / ter
2,2-Dichloropropane ND mg/kg 0.20 SW82508 4°21/05 17:51 / trr
1.1-Dichloropropene ND mg/kg 0.20 SWS§2608B 04°21/05 17:51 I trr
cis-1,3-Dichloropropene ND maskg 0.20 SW§2608B C421/0517:51 /trr
trans-1,3-Dichloropropene ND mg/kg 0.20 SW82508 04°21/05 17:51 / trr
Ethylbanzans NZ mg/kg 0.20 SWE2508 4°21/05 17:51 / trr
Methy! te:t-butyl ether (MTBE) N3 ma’kg 0.20 SW32508 24°21/05 17:51 [ trr
Methyianz chloride ND mg/kg 0.20 SW82508 04°21/05 17:51 / trr
Methyl ethyl ketone ND ma/kg 4.0 SW82508 034°21/05 17:51 / trr
Styrene NO  mg/kg 0.20 SwWgas08 04°21/05 17:51 / trr
1.1.1,2-Tetrachloroethane ND mg/kg 0.20 SWeE2608B C4'21/05 17:51 / trr
1,1,2.2-Tetrachloroethane ND mg/kg 0.20 SW82508 34°27/0517:51 /'t
Tetrachiorosthene ND mg/kg 0.20 SW3260B (4721105 17:51 [ trr .
Toluene ND mg/kg 0.20 SWz22508B C221/05 17:51 / trr
1,1.1-Trichloroethane b ND mg/kg 0.20 SWe2608 £4°21/05 17:51 / trr
1,1,2-Trichloroethane ND  mg/kg 0.20 SW32608 04/21/05 17:51 / trr
Trichloroethene ND  mag/kg 0.20 SwWg2608 (4°21/05 17:51 / trr
Trichlorofluoromethane ND  mg/kg 0.20 SWe2608 45721105 17:51 / trr
1,2.3-Trichioropropane NGO mg/kg 0.20 SW22508 04°21/05 17:51 / trr
Viny! chlorids ND mg/kg 0.20 SWezs08 04°21/05 17:51 / trr
m+p-Xylenes ND mga/kg 0.20 SWE2608B 04/21/05 17:51 1 ter
o-Xylene ND mg/kg 0.20 SwWea2ecs 04/21/0517:51 / trr

Surr: p-Bromofluorobenzene 11¢ %REC 78-100 SW32608B 0421005 17:51 / trr

Surr: Oisromofluoromethane 1¢3 %REC 70-132 SWE260B 2472105 17:51 [ ter

Surr 1,2-Dichloroethane-d4 10z %REC BC-136 SWs22508 e2105 17:51 e

Surr: Toluene-d8 102 %REC 75.138 SW2280B 24°21/905 17:51 / ter
SEMI-VOLATILE ORGANIC COMPOUNDS .
Acenaphtnene NT mg/kg 0.33 SW3270C £4°21/05 15:21/ sm
Acenaphthysiene ND mg/kg 0.32 SWz2z70C 24/21/05 15:21/sm
Anthrazene ND mg/kg 0.33 SwWe2roc 24'21/05 15:21/ sm
Benzo{a)anthracene ND mg’kg 0.23 SWg270C 74°21/05 15:21/sm
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:  QCI. - Quality control limit. ND - Not detectad at the reporting fimit
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LABORATORY ANALYTICAL REPORT
Client: MTDEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04°14°05 15:04
Lab ID: H05040130-008 Date Received: 04'14/05

Matrix: Solid

Clicot Sample ID: ASP08-G2

MCL/
Analyses Result  Units Qual RL QCL  Mcthod Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene ND  mg/kg 0.33 Swe270c 04°21/05 15:21/ sm
Benzo(b)Ruoranthene ND mg’kg 0.33 SW8270C 0421/05 15:21 / sm
Benzo(g,h,i)perylene ND ma’kg 0.33 SWa8270C 04:21/05 15:21/sm
Benzo(k)fluoranthene ND mg/kg 0.33 Sweg270C (421/05 15:21/sm
Chrysene ND ma’kg 0.33 SwW8270C 0421/05 15:21/sm
Dibenzo(a,h)anthracene ND mg’kg 0.33 SwW8270C 4.21/05 15:21 /sm
Fluoranthene ND mg/kg 0.33 SwW8270C 04:21/05 15:21 / sm
Fluorene ND mg/kg 0.23 SW8270C 04°21/05 15:21/sm
Iindeno(1,2,3-cd)pyrene ND ma’kg 0.33 SwWs8270C 04:21/05 15:21/sm
Naphthalene ND mg’kg 0.33 Swe270C 0421/05 15:21/sm
Phenanthrene ND  mgikg 0.33 Sw8270C 04.21/05 15:21 / sm
Pyrene ND ma/kg 0.33 Swa270C 0421/05 15:21 /sm
Surr: 2-Fiuorobiphenyl 759  %REC 30-115 Sw8270C 0421/05 15:21/sm
Surr: Nitrobenzene-d5 76.0 %REC 3-120 Sw8270C 0¢21/05 15:21 /sm
Surr: Terphenyl-di4 88.9  %REC 13-137 SwW8270C C¢+21/05 1521 /sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND ma’kg 0.017 SW8082 (4724705 04.08 / law
Aroclor 1221 ND mag’kg 0.017 SW8082 (4724/05 04:08 / law
Aroclor 1232 ND ma’kg 0.017 Sweos2 (4'24/05 04:08 / law
Aroclor 1242 ND ma’kg 0.017 SW8082 (:4°24/05 04:08 / law
Aroclor 1248 ND ma/kg 0.017 SwWs8082 (424/05 04:08 / taw
Aroclor 1254 ND mg’ka 0.017 SwWe8og2 (424/05 04.08 / law
Aroclor 1250 ’ ND mgkg 0.017 Swa8o0s2 0424/05 04:08 / law
Aroclor 1262 ND mg/kg _ 0.017 SW8082 (£°24/05 04:08 / law
Aroclor 1268 ND mg/kg 0.017 Sws082 (4.24/05 04:08 / law
Surr: Decachlorobiphenyl 125  %REC 50-126 SWB082 04°24/05 04:08 / law
Surr: Tetrachloro-m-xylene 90.0 %REC 42-115 SWB8B0E2 04°24/05 04:08 / law

Sample extract received a Sulturic Acid Clean-up (EPA Method 3865) and a Sulfur Clean-up (EPA Method 3650) prior to analysis.

RL - Analyte reporting iimit.
QCL - Quality control limit.

Report
Definitions:

MCL - Maximum contaminant level.
ND - Not datected at the reporting limit.
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LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 0414/05 15:07
Lab ID: HO05040130-009 Date Received: 04'14/05
Client Sample ID: ASP09-G4 Matrix: Solid
MCL/
Analyses Result  Units Qual "RL QCL  Mecthod Analysis Date / By
METALS, TOTAL
Antimony 576 mg/kg 5.0 SW8020 04/27/05 02:12/thh
Arsenic 108 mg/kg 8.0 SW6020 04/27/05 02:12 / rth
Beryllium ND ma/kg 5.0 SWs0108 04/22/05 04:27 / jjw
Cadmium 1.4 mg/kg 1.0 SWs0108 04/20/05 20:04 / jjw
Chromium 90.0 mg/kg 5.0 SWs5010B 04°20/05 20:04 / jjw
Cobalt 204  mg/kg 5.0 SWs50108 04/20/05 20:04 / jjw
Iron 294000 mg/kg D 80 Sws0108 04/22/05 04:27 / jjw
Lead 64.0 mg/kg 5.0 SWs0108 04:20/05 20:04 / jjw
Manganese 11300 mg/kg 5.0 SW60108 04/22/05 04:27 / jjw
Mercury ND mg’kg 1.0 SWT7471A 04:25/05 14:14 / KC
Nickel 206 mg/kg 5.0 SWa020 04:27/05 02:12/ rih
Phosphorus 562  mg/kg 10 SWg0108 04:22/05 04:27 / jjw
Selenium 122 mg/ky 5.0 SWE6020 0427105 02:12/ tth
Zinc 20100 ma/kg 5.0 SW80108 04'22/05 04:27 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Nol detected at the reporting limit.
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Lt
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: (0414/05 15:15
Lab ID: HO05040130-010 Date Received: (04/14/05
Client Sample ID: ASPI10-H16 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL
Antimony 34.1. mg/kg 50 SwWe6020 04/22/05 05:23 / rth
Arsenic 117 mg/kg 5.0 SW6020 04/22/05 05:23/ rth
Beryliium ND mg/kg 5.0 Swe0108 04/22/05 04:31/ jjw
Cadmium 21 mg/kg 1.0 SW6E0108 04/20/C5 20:07 / jjw
Chromium 59.0 mg/kg 5.0 SWe0108 04/20/05 20:07 / jjw
Cobatt 137 mg/kg 5.0 SwWs0108 04,/20/05 20:07 / jjw
Iron 305000 mg/kg D 80 SW60108B 04/22/05 04:31 / jjw
Lead 103 mgrkg 5.0 SW60108 04/20/05 20:07 / jjw
Manganese 10400 mg/kg 5.0 SW60108 04/22/05 04:31/ jjw
Mercury ND mg’kg 1.0 SW7471A €4/25/05 14:16 / KC
Nickel 14.7 mg/kg 5.0 SW8020 0422/05 05:23 / rth
Phosphorus 710 mg/kg 10 SW60108 04:22/05 04:31 / jjw
Selenium 9.1 mag/kg 5.0 SW6020 04.22/05 05:23 / rih
Zinc 22200 mg’kg 5.0 SW50105 04°22/05 04:31 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant leve!.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due tc sample matrix interference.
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APPENDIX 4-1-2

SUMMARY OF SLAG TESTING ANALYSES INCLUDING TEST BASIN
WATER QUALITY, SLAG BOTTLE ROLL TESTS AND EP TOXICITY TESTS

k:\data\projecti0867\ccra\r99¢cral.doc\HLINA1/13/9906 540096 1/1%194.12:22 PM
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SITE NARME

SAMELE LeTE
FEMARKS
REMARKS

SAMFLE NUMEER

FHYSICAL_FARAMETERS

WATER TEMFERATURE (C)

SPEC. COND. (UMHOS/CM) FIELD
SFEC. COMD. (UMHOS/CM) LA
FH FIELD

- FH LAR

TDS MEAS. © 180 DEG, C
OXYCEM (D) DISS

DEFTH TO SWL KELOW MF (FT)

CALCIUN (CA)

MAGNESIUM (NMG)

SODIUM (NA)

FOTASSTUM (K)
FICARKOMATE (HTO3) ‘Lak)
CAREONATE AS CO3 (LAR)
SULFATE ¢S04)

CHLORIDE (CL)

TRACE_ELEMENTS
ARSENIC 1AS) D153
ARSEHIC (A%) 43
ARSENIC (AS) 45
CADMIUM (CD) DIS3
COFFER (CLY DISS
IRON (FE) DI=S

IRON (FE ID)

LEAD (FK) DI:S
MANGAMESE (MN) [ISS
ZINC (ZIN) D135

A1l quantities in

FUMED
SLAG
12/30/84

ROLL TEST -

115

9.9
74

12
0.4y
St

3.y
1.0

0.003
0,008
¢

(0.017
h.017
0.023

FURED
SLAG
04,0287

1950

7.77
1842

510
20
74
o4

240
(¢!

1430

4.0

0.0325

0,075
0.280
(0.920

0.045
1,080
3.58D

FUMED
SLAG
"04/22.87

ASARCO

8704-20

7.5
2235
2250

Y- | .‘>

£.81

1703 »
4,3°
8,74 »

434
25.5
71.5
45
192
1
1425
7.0

0.0253
0.014
0,010
0,040
0,193

£ €0.020
0,910 «
0,030 »
1.440
3.700

FUMED
SLAG
04/22/87

SFLIT

973

449.0
27.40

ThA
40.80

1240.9
10,0

C¢.0168

0.0720
0.2240
€0.109

0.0324
2,440
4,450

milYigrams per Yiter unless otherwise noted.

£33 E 1
" aers’
FUMED FUMED FUMED FURED
SLAG sLAG SLAG SLAG
05/22/87 0c/22/97 05/22/87 05722787
ASARCO ASARCO CHMTC © CHMTC
REFLICATE SFLIT  REPLICATE
8705-50 47:45-47
9.7
2248 2245
2320
7.48 749
7,52
2084 2227
4,3
3.0
422 417.0 412.0
20.2 25,10 24.%0
a5 72.5 71.8
74 134,00 122.00
38
3
1338 1304.9
70 0.0
0.038 0,020 . 50,0530 0.0320
0.051 0.051 0.0520 0,500
0.125 0,128 0,1430 0.1340
0.044 0,045 €0.100 €0.100
0.01¢ 0.020 0,032) 0,0432
1,910 1,932 2.440 2,440
2,830 2.8%0 2,840 2.820

Klark tine indicates parameter not tested.

Dutput Date:

[ v S e [ e
FUMED FUMED
SLAG 5LAG
07713787  Q7/13/87
SARCO ASARCO
FEFLICATE

8707-02 8707 -01
2137 2150
2400
7.45
7.55

1712 ¥
4.1
321
22,9
74
48
84
1.0
1200
4.0

0,057 % 0.037 ¥

0.0214 0,040 *
0.0722 *  0.0248
0,035 0.049
0.113 0.110
€0.020 (0,020
0.040 0.680
0.014 0.621
2.930 2.£%0
2500 2,390

03-1%-1989

HUQ-4/84-R1

e
o

> |

T



A1) quantities in milliqrams per liter unlece otherwice noted.

Blank line indicates parameter not tested.

" " Lol
C ] g3 X °3 -3 U3
1 oE3 E2 E7 OE3 E3 A L = ,
«..<Y OF 5LAG WATER QUALITY ANALYSES - ASARCO EAST HELENA _ }
- ’ W’J
SiTE HAME FUMED FUMED UNFUMED UNFUMED NFUMED UNFUMED UNFUMED UNFLMED UNFURED
SLAG SLAG SLAS SLAG SLAG SLAG SLAS SLAG SLAG
SAELEDATE  (3/22/87 QU220 12/30(84  Qu/R2/B7  Ga/pRed7  Q/ER/bY USIZHET OIA1S/8T 094220
LAk ASARZO ASARCO ASARCO ASARCO CHMTC CHMTC A3ARCO ASARCO ASARCO
REMARKS  FREFLICATE : HOTTLE SFLIT SFLIT
FEMARKS ROLL TEST
SAMFLE NUMEER 8709-04 ‘8707-0D4 8704-24 B705-48 4707-03 8707-07
FHYSICAL FARANMETEES
WATER TEMFERATURE () 14 1.5 10,9 17
SEEC. COND. (UMHD5/CM) FIELD 1343 1344 14294 ¥ 1yy78 17850
SPEC. COND. (UMHOS/CHM) LAE 1350 200 14500 20200 22000 12200
FH4 FIELD y.47 Q.57 % ¥.48
FH LAK 7.43 10.4 9.25 .4 ¢.7 g.6Y ;
TDS MEAS, 0 1£0 DEC. C 1114 204 14183 * 7298 18729 18523 18472 10784 '
QYYGEN (Q) DISS 4.0 5 3.2 2.9 4,1
DEFTH TOQ SUL FRELOW MP (FT) 7.74 8.83 7.85 7.02
conrQH_10NS
CALCIUM (CA) 124.5 17 371 437.0 341 424 345
MACHESIUM (MG) 1. 0,22 3.5 .74 4,7 4,4 4,2
S0DIUM (NA) 45 19 2900 2560.0 238%0 3800 2200
FOTASSIUM (K) 45 22 1750 158.00 2450 2550 1540
ALYALINITY AS CACO3 (LAK) 587
RICARRONATE (HCO3) (LAR) 72 1.0 484 v (8] (1.0 (1.9
CAREONATE AS £D3 (LAR) (1.9 34 1 284 163 1v7
HYDRCXIDE (OH) 38 44 30
SULFATE (S04) 480 «x 14 920 2480.9 72443.,9 1200 11750 &750
CKLORIDE (CL) 3.0 14 57 £2.0 75.0 &4 74 35
TRECE ELEMEUTS
AFSENIC taS) [DISS 0.07S % 0.0%4 « 0.2 0.622 0.5120 0,353 0,550 0.553
ARSEMIC (£S) 43 0. 400 9,550
ARSENIC (45) 45 0.030 0.0%4
CADMIIM (CDY DISS 0.021 0.021 0.003 0.030 « 0.0043 b.003. 0.005 0.003
COFFER (CU) DISS 0.055 0.0548 0.008 0130 0.119¢ 0,128 0.085 0.043
IFON (FE) DISS 0.020 (0.020 0.070 0.130 (0.100 n.225 » (0.020 (0.020
IRON (FE 11} 02 (D.01 0.0 0.070 .01
LEAD (FH) DIZS 0,023 0.024 0,033 0,073 « ¢.1430 0,0505 0.021 0.0%4
MANGANESE (FiN) DISS 1.590 1.549 (0.047 0.155 » 0,127 0.083 0,070 0.050
ZINC (IN) DISS 0,813 0.783 « 0.053 0.100 » 0. 0%0 0.(48 0.030 0.023

Output Date: 03-1y-1989
HUQ-A/84-F1
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o } TABLE 1
Fast Helena
n
i SLAG SAMPLE LEACHATE ANALYSIS
979 |
m
" 979
SARCO (PPM _in Leachate)
No. Description As Ba cd Cr Pb Hg Se - Aq {Zn)
q ab
d .0 SIagl .018 .3 .08 <.0l .6 <.001 <.005 <.01 3.5
- -
= 3279 Slag 2 @ <.014 . .13 <.01 <,1 <,001 <.005 «<.01 2.6
33280 slag 3 @ .020 . ,1 .03 <01 3.4 <.001 <.005 <.0l 2,1
" Z.)
W 3281 slag 4 <.014 .2 <01 <.01 <,1 <.001 <.,005 <.01 1.0
%3282 Slag 5@ .032 ol <,01. <.01 3.3 <,001 <.008 «.01 5.0
)3 4
b B slag 6(! <,014 .1 15 <,01 1.0 <.,001 <,005 <.01 6.0
§
¢ aximum Contaminant
evels for Non- f\
Qj 10.0 0.1 0.5 0.5 .02 0.1 0.5 -

E oxic Leachates
e

—7

i ,,_;a'fh’:

A
ag( Currently unspecified but estimated to be 50 ppm (10 times the Drinking Water

Standard),

€

T
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\ ASARCO Ini,  orated
Department of Envirehmental Sciences
EAST HELENA
Miscellaneous Sample Results

hl

1985
ASARCO SAMPLE As cd Pb
LAB # SAMPLE DESCRIPTION DATE ppm ppm ppm
3658 Air Cooled Blast Furnace Slag 5/ 7 .12 .002 5.3

3659 Granulated Blast Purnace Slag S 5/ 7 . 047 <. 002 .050
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ASARCO Inc

arated

o
——

ASARCO
LAB # SAMPLE
7860 TCLP-Fumed Blast

7861 TCLP-Unfumed Blast

ASARCO
LAB # SAMPLRE
7860 TCLP~-Fumed Blast

7861 TCLP-Unfumed Blast

Department of Envirdvimental Sciences

EAST HELENA

Miscellaneous Sample Results

DESCRIPTION

1985
SAMPLE
DATE

Furnace Slag
Furnace Slag

DESCRIPTION

Furnace Slag
Furnace Slag

St e s e

c3: £33 ¢ B3 3 o3
Ag As Ba cd Cr
ppm ppm ppnm ppm - ppm
<.002 .45 4.6 .007 .01
<.002 1.2 1.6 .25 .01
Hg Pb Se
ppb ppm ppm
<. 005 .004
<.001 .010



I E2

ASARCO
LAB ¢#

——— A i ey T s s

, ‘ , : - -3 o3 3
Fe £3 EI E31 E3 £3 &a £3 £33 o3 £33 B3
ASARCO Incorporated \\\\\‘\\
Departnment of Environreental Sciences ,
EAST HELENA
Miscellaneous Sample Results
1985
| SAMPLE Ag As Ba ca Cr
SAMPLE DESCRIPTION DATE ppm ppm ppm pp= ppm
Air Cooled Slag 8/15 <.005 012 <1.0 »002 <.17
Granulated Slag 8/15 <.005 .010 <1.0 <.002 <.17
1985
SAMPLE Hg Pb Se pPH
SAMPLE DESCRIPTION DATE ppb ppm ppm
Air Cooled Slag 8/15 <.50 1.1 <.080 9.2
Granulated Slagqg 8/15 <.50 .050 <.080 8.0

o f4
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’ AN
ASARCO Incorporated N
Department of Environmental Sciences
EAST HELENA
Miscellaneous Sample Results

1983 o |

ASARCO ' SAMPLE Pb ca Cr - Ag Ba ¢

LAD 1§ SAMPLE DESCRIPTION DATE Ppm ppm ppm ppm ppmn .

11370 2-4 mo. old Slaq Composite 11/28 ‘9.8" 3.9 )" <.030 <.008 = 7.2 !

11371 1 week old Slag Composite ' 11/28 3.9 <.004  <.030 <.008 8.7 .¢

(

1983 ¢

ASARCO SAMPLE As Se Hg pH :

LAS & SAMPLE DESCRIPTION DATE  ppm ppm ppb gy

11370 2-4 wo. old Slag Composite 11/28 .20 - 012 <.50 10. :

11371 1 week o0ld Slag Compcsite 11/28 «35 <.004 <.50 10. t
pp=

Ba Fb Cd Cr Ay Se By
< Maximom alloweble levels of contaminants :
- {m the leachate of a non-toxic meterial.....100. S.0 1.0 S.0 5.0 1.0 .2 5.0

4
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storage_area.  The sediments are being stored in_a_protected environment to prevent

contamination of the adjacent arca from dispersion of the sediments by wind and water. The

sediments are located on _a _concrete pad to _prevent _contact with adjacent soils. A

<containment berm around the perimeter of the sediment pile diverts run-on, A ccomembrane

cover over the sediments prevents wind and water dispersion and efiminates subsequent

aeperation of leachate.

| Apbroximately 31,000 cubic yards of dewatered sediments were transported to the Lower Ore
Storage Area. Four thousand cubic yards of these sediments were smelted prior to the
stockpile being covered with a geomembrane liner in October 1997. The sediments will
remain in this interim storage facility while EPA considers Asarco’s request to modify the
sediment smelting requirement of the ROD, and instead dispose of these materials in the on-

site CAMU.

4.1.4 Slag

The effect of the slag pile on eroundwater and surface water was evaluated as part of the

1990 Comprehensive RIJFS. The evaluation was conducted in accordance with procedures

presented in the Comprehensive RI/ES Work Plan (Hyvdrometrics 1987). Based on the results

of the evaluation, the RI/FS concluded that the potential for impacts to croundwater and

surface walter from slae is low and the subsequent ROD did not specity any remedial action

for the Slag Pile Operable Unit, Post-RUFS monitoriny al adjacent surfuce water and

aroundwater monitoring sites is on-going. A summuary of the slav investivuiion and the

findinas of the RI relative to slag are presented below.

4.1.4.1 Investigation of Potential Groundwater Impacts

Slag Infiltration Test Basin Construction, Water Level Measurement, Water Quality
Sampling and Analysis

Infiltration and percolation of precipitution into the slag pile were directly mewsured in slayg

test basins constructed in fumed and unfumed slag. Fumed slag is o by-product of the zine
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recovery process, which consisted of air injection into molten slag to recover zine oxide.

Unfumed slag is a byv-product of the blast furnace which has not been further processed

through the zinc recovery process. The zine recovery process was suspended i 1982 and

zinc is no_longer recovered from the slay. Since 1982, unfumed slig has been placed in an

area segregated from fuimed slag.

Two slae infiltration catchment basins were constructed; one in a tvpical locarion in the

fumed slag. and one in a tvpical location in unfumed slig.  Construction of the test basins

included removal of & 2 to 3 meter laver of slae. placement of an tmipenvious 36-mil

reinforced Hypalon liner in the excavation. installution of a collection sump. and replacement

of the slag. Figure 4-1-8 shows the slar test basin design.

Water elevations in the collection sumps were measured periodically. and after rainfall or

snowmelt events to determine the actual accumulation of water in the slae basins. Collected

water was pumoed from the sump. seni 0 the TSC laboratory, and tested for fhe parameters

listed in Table 3-2-2. Analvtical! results of water collected in the test basins wre summarized

in Appendix 4-1-2.

Slag Material Sampling and Analysis

To supplement slav information collected from the test basins. samples of shay were collectad

from the test basin sites and sent 1o the TSC lap Jor “bottle roll” tests. Estimates of slag

leachability were obtained by conductine “bottle roll” test on slae samples. Boitie roll tests

involved placing samples of slae in botdes in the laboratorv, adding deicnized water,

avitating the botdes for approximately 24 hours. then analvzing the water for corcentrations

of arsenic and metals. Detatls of the botde roll extraction tests are 1n the Quals Assursnce

Project Plan (QAPP) Addendum to the Pruse II Water Resources Invesuzutiu: Work Plan

(Hvdromertries. 1986). Botile roll test results are in Appendix 4-1-2.
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FIGURE 4-1-8 SLAG TEST BASIN DESIGN
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In addition 1o the slav snpling and botte roll test performed as part of the Tast Helena Rl

activitics, additional slag samples were_collected and analyzed using the EP toxicity

procedure. Results of these analyses are also in Appendix 4-1-2,

Assessment of Groundwater Impacts

[n an effort to estimate infiltration rates. the volume of water retained in the slag test basins

was caleulated for 13 time intervals. beginnine December 23, 1986 and ending February 10,

1988. These volumes were compared to the volumes of precipitation during the same periods

and converted to percentaces. as summarized in Table 4-1-10. The percentage of

precipitation retained in the basins varied from -6.7% to 61.9% in the fumed slaeg, and -45%

to 61.8% in the unfumed slag (neeative percentages indicate evaporation raes exceed

precipitation collected in the test basing). Althoueh there is a relationship of test baxin water

level fluctuations to precipitation (see Figures 4-1-9 and 4-1-10), the relationship may be

complicated by variable evaporation. hence.infiltration rates are variable.

Concentrations of arsenic and metals from test basin water samples (see Appendix 4-1-2)
were low compared to plant area groundwater. Dissolved arsenic varied from 0.0198 mg/l to
0.075 mg/l in the fumed slag, and 0.353 to 0.590 mg/! in the unfumed slag during the study
period. Dissolved cadmium varied from 0.003 to 0.075 mg/l in the fumed slag. and 0.003 to
0.0063 mg/! in the unfumed slag. Dissolved lead varied from 0.016 to 0.045 mg/l in the

fumed slag, and 0.021 to 0.098 mg/1 in the unfumed slag.

The concentrations of arsenic and metals from bottle roll testing (See Appendix <4-1-2) were

similar to the slae test busin water quality. For the fumed slag, dissolved ansenic was 0.19

ma/l. cadmium was 0.003 e/l and lead was less than 0.017 mo/l. For the vnfumed slae.

dizsolved arsenic wus 0.31 my/l. cadmium was 0.003 me/l and lead was G.0%83 11271,

EP toxicity tests (see Appendix 4-1-2) indicate that leachable trace element concentrations

from the slae are variable. From 18 tests, the results for arsenie varied from bels detection
fevel to 1.2 ppm with an averaze of 0.16 ppm: cadmium varicd from below detesion level 1o
k\data\project)867\cerawr99ceral doc\HLNVI/ 1 8/99\065°6096 1/18/99/12 22 PM
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TABLE 4-1-10. PRECIPITATION COLLECTED IN SLAG TEST BASINS

FUMED SLAG -
Precipitation | Precipitation Retained * | Percent of Precipitation
Date (inches) (Inches) Retained

12/23/86

1/22/86 0

2/23/87 0

3/26/87 0.75 0.01 1.4
4/21/87 0.23 -0.01 -5.8
5/18/87 0.51 0.32 61.9
6/18/87 2.46 0.49 19.8
7/14/87 0.88 0.25 28.7
8/11/87 1.70 0.36 21.2
9/11/87 0.37 not calculated

10/14/87 0.65 0.25 38.4
12/7/87 0.45 -0.02 -3.9
1/20/88 0.34 -0.02 -6.7
2/10/88 0.49 -0.01 -1.1

UNFUMED SLAG

12/23/86

1/22/87 0

2/23/87 0

3/26/87 0.75 0

4/21/87 0.23 0.12 527
5/18/87 0.51 0.27 336
6/18/87 2.46 0.73 29.8
7/14/87 0.88 0.28 31.7
8/11/87 1.70 0.12 7.2
9/11/87 0.37 not calculated
10/14/87 0.65 0.40 61.8
12/7/87 0.45 -0.05 -12.1
1/20/88 0.34 -0.15 -45.0
2/10/88 0.49 0.14 27.6

* Value is calculated based on measured water level changes and test basin geometry

(Frustum of a general pyramid). Negative values indicate evaporation exceeds infiltration.
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3.9 ppm, with an average of 0.26 ppm (only one cadmivim value was greater than 0.25 ppm:

it the 3.9 ppm value is dropped. the cadmiwm average concentration is 0.04 ppm: fead values

varied from below detection fevel to 30 ppm, with an average of 5.2 ppm.

The EP Toxicity tests were not conducted as part of the Comprehensive RIES activities, but

have been included as supplementary data. The EP Toxicity results tend to overpredict_the

mobility of metals compared to the other test results and observed site conditions duc to the

low pH of the extractant. In particular. the values for lead appear to be much hivher with

TCLP than with natural conditons.

Concentrations of arsenic and other metals in the eroundwater system are discussed in detail

in Section 4.4. In general, results of water quality from the slag basins and boule roll

analvses of slag indicate arsenic concentrations are significantly lower than concentrations

observed in monitoring wells both uperadient and downgeradient of the slae pile. Fivures 4-1-

1, 4-1-12. 4-1-13 and 4-1-14 show a comnarison to slac test basin water guast=x, nottle roli

rest water guality, EP Tox test results, and eroundwater quality uperadient and Jowwiy eradient

of the slag pile.

Based on observed techarge rates in the slag test basins and associated water qualiny data. the

~

slag pile would account for onlv | to 3 percent of the observed arsenic at domvneradient

monitoring well DH-10 (see Fieure 4-1-13). Concentrations_of arsenic in thesz wells are

similar to arsenic concentrations in DH-4 neawr Lower Lake. the apparent source of elevated

arsenic in these wells. Based on the results of test basin water quality analvses snd bottle roll

1e2sts, itis unlikely that slag significantly effeets observed arsenic concentration znds on the

siie.

While EP-Toxicity results indicate that there is some potential for mobility of cucocium, lead

and zinc from slae, the results of the test basins and bottle roll tests inco.e metals

concentrations released from slas is low. In addition. concentrations of cadm! v lead and
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FIGURE 4-1-11.

ARSENIC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE

AREA, AND FRONM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-12. CADMIUNM CONCENTRATION DATA FROM GROUNDWATER MONITORING VWELLS IN THE SLAG PILE
AREA,AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-13. LEAD CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA.AND FRON SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-14. ZINC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE AREA,
AND FROM SEAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-15. CALCULATED ARSENIC LOADING FROM SLAG VS
ARSENIC LOAD IN DOWN-GRADIENT GROUNDWATER

Data Source

Arsenic Conce.(1)

ArsenicLoad (2) %o

f GW Loud (3)

Test Basin Data
Fumed Slag
Unfumed Slag
Average
Max
EP toxicity (avg. of 18 tests)

Groundwater Load

0.036 mg/L. 0.003 Ib/day 0.20%
0.53 mg/L 0.044 Ib/day 2.40%
0.28 mg/L 0.022 Ib/day 1.30%
0.59 mg/L 0.047 Ib/day 2.60%
0.16 mg/L 0.013 Ib/day 0.70%

213 mgL (4)

1.8 Ib/day (4)

Notes

(1) Source RI/FS Appendix 6-1

(2} Slag load calculations assume:

20% infiltration (slag test basin average)
11.3 in/xr ppt
57 acre slag pile area

(3) Calculations based on 1.8 Ib/day GV arsenic load assuming.

east side groundwater flux of 70 gpm
east side groundwater arsenic concentration of 2.13 mg/L

{4) Groundwater Load assumptions

Groundwater As Concerration 2.13 mg/L {avg from DH-10}
Groundwater flux = 70 gpm

(K:DATA'PROJECT086AWQ.XLS)
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zine 18 also very low, Based on the results of test basin water gquality analvses, bottle roll

tests. and down egradient sroundwater quality. it _is_unlikely that slag ctfects observed

vroundwater guality trends on the site.

Stratieraphic cross-scctions showine the slae pile and underlving stratigraphy (Fieure 4-1-16)

shows the relationship of the slag pile and underlving strata. including the perched alluvial

haovizon and the underlvine courser erained alluvial aquifer.  Based on menitoring well

stratigraphy, it is Jikely the perched hovizon at fcast partially underlies the slae pile.

[However, there s no evidence of the perched horizon in downarvadient wells (~see DH-6 and

DH-1). As a result, direct impacts from the slag pile at these wells iy unlikely singe the

perched horizon is absent. and the wells we completed 1o the course graiined alluvium.

However. as noted above, test basin and laboratory test results indicate potential water guality

impacts from the slag are low and are not responsible for the water qualitv concentration

observed in downgradient wells.

4.1.4.2 Potential Surface Water Impacts

The potential for runoff transport in the slag pile area is very low due to the coarse. granular

nature of the slag pile, which allows extremely rapid infiltration. Even during high

precipitation events no runoff has been observed from the slag pile. Stmilarly ~ceps from the

face of the slag pile have not been observed, The potential for impacts to surface water are,

therefore, limited to direct contact and erosion of the slag pile where it forms steep sided
banks adjacent to Prickly Pear Creek. Prickly Pear Creek is in immediate contact with the
slag pile between PPC-5 and PPC-6, and adjacent to the slag pile from PPC-6 to PPC-7 (see
Exhibit 3-2-1).

The 1990 Comprehensive RI/FS (Hydrometrics, 1990a) examined water quaiity data from
Prickly Pear Creek to assess the potential impact of the sldg pile on the creek. No consistent
concentration or load increases were apparent in Prickly Pear Creek adjacent to the slag pile
(between PPC-5 and PPC-7). The RI/FS therefore concluded that the contribution of arsenic
and metals to surtace water from slag is very minor. RI/EFS and Post RIVFS water quality data

kidata\project\86Neera\r99ccral oAHLNAL/§ 8799106550096 1718145112:22 pM

4-48




[

|

- |

-
I~

4

£E3 t 13

=3

for Prickly Pear Creek are presented and discussed in Section 4.3 of this report and post-

RIFS water quality data are generally consistent with the RI/FS findings. Average metal

concentrations show only small differences between stations PPC 5. PPC 7 and PPC 8 (see

Figure 4-1-17). Ounly onc high flow stream event (May 1994) shows a pronounced increase

in total arsenic load between PPC-5 and PPC-7 (sce Figure 4-3-9 in Section 4.3); however,

arsenic concentrations decreased trom PPC-5 o PPC-7 in _the Mav 1994 event.  The

calculated load increasc is theretore entirelv a function of the flow measurcmeni. Since the

accuracy of the flow measurements is poor during higher flow events duc (o increased

velocities and turbulence (particularly at PPC-5 below the damyj the apparent load increase

during May 1994 is probably the result of How measurement crror. The conclusion of the

surface water analysis is that there is little evidence for transport of arsenic and metals from

the slag pile with the possible exception being direct erosion of the slag duringe infrequent

hieh stream flow evenls.

124.2 PROCESS FLUIDS

As part of the Comprehensive RI/FS (Hydrometrics 1990a), the Process Fluids Operable Unit

was divided into two sub-units: Process Ponds and Process Fluid Transport Circuits.

+334.2.1 Process Ponds

The Process Ponds include:

e Lower Lake,
¢ TFormer Thorock Lake, and

e The acid plant water treatment facility.

As described in Sections | and 3, the Process Ponds were addressed by the Process Ponds
RI/ES (Hydrometrics, 1989), a subsequent Process Ponds ROD (US EPA, 1989,. znd several
RD/RA documents, and remedial actions that consisted primarily of sedimen: excavation.

The 1989 Process Pond RI consisted of:
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ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT
East Helena

Technical Services (Project 3101)

Batch No: LO10790

L010750-002 23-MAY-01 FUMED ASARCO SLAG AG 0.003 MJIF 18-JUN-01 Icep

x

AL 2,32 v MIF 18-JUN-01 1ce

AS 0.022 ¥ MIF 18-JUN-01 ICcP

BA 0.34 1 MIF 18-JUN-01 1cP

BE <0.02 x MIF 18-JUN-01 1ce

CR 0.036 ‘ MJF 18-JUN-01 1cp

cu 0.32 % MIF 18-JUN-01 1ce _
HG 2.7 ppm MO 21-JUN-01 COLD VAPOR AA
Y 1.37 ' MIF 18-JUN-01 1ce

N1 <0.02 % MJF 18-JUN-01 ICp

rp 0.036 1 MIF 18-JUN-01 Ice

sSn 0.026 A MJF 18-JUN-01 ce

SE <0.02 % MJF 18-JUN-01 Icp

T1 <0.02 L MJF 18-JUN-01 ICp

v <0.02 ' MIF 18-JUN-01 1cP

zn 1.63 A ] MJF 1e-JWNI-01 Ice

Page 1 of 2
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ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT 1
East Helena 3

Technical Services (Project 3101)

Batch No: L010791

1010791-002 23-MAY-01  FUMED ASARCO SLAG (TCLP) AG <0.0S0 ppm ESH 08-JUN-01 6010
AS <0.10 ppm ESH 08-JUN-01 6010
BA 1.4 ppm ESH 08-JUNN-01 6010
BE <0.005 ppm ESH 08-JUN-01 6010
CcD <0.050 ppm ESH 08-JUN-01 6010
CR <0.10 ppm ESH 08-JUN-01 6010
HG <0.50 pPPb MO 07-JUN-01 7470
NI <0.10 ppm ESH 08 -JUN-01 6010
PB 0.23 ppm ESH 08-JUN-01 €010
PH 9.2 pH MO 05-JUN-01 150.1
SE <0.10 ppm ESH 08-JUN-01 6010
TL <0.10 ppm ESH 08-JUN-01 6010
v <0.10 ppm ESH 08-JUN-01 6010
ZN 17 ppm ESH 08-JUN-01 6010

h Y

Aypproved

Reviewer




APPENDIX C

EXAMPLE INSPECTION FORM
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INTERIM CAP INSPECTION CHECKLIST

AREA INSPECTED

Area No. Inspected by: DATE:
ACTION NEEDED

2 5 | &
s CONDITION OBSERVATION gl g &
Z 7 B
8 g 2

= e | g

(2

INTERIM LINER SYSTEMS

1 [Exposed liner

2 |Sand Bags

3 |Liner Seams

4 |Liner/Concrete Attachments

5 [Site Drainage

Additional Comments;
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